skin union can be seen by 48 hours post-surgery, whereas complete union is visible by seventh or eighth postoperative day. Skin healing with restoration of epithelium without fibrosis takes place by primary intention, in the absence of infection, hematoma formation or other wound complications. 4 Main aim of the surgical suturing is to bring the skin edges together, without tension and the healing would take place naturally. The goals of wound closure include obliteration of dead space, even distribution of tension along deep suture lines, and maintenance of tensile strength across the wound. 5 Many techniques and suture materials have been tried to achieve closure and restore the structural and functional anatomy of skin. Suture materials that have been tried are natural and synthetic materials, which are absorbable and non-absorbable. 6 Various methods used to close such wounds are interrupted mattress sutures, staples, adhesive tapes and absorbable or non-absorbable and subcuticular stitches with absorbable and non-absorbable materials. 7 Material and technique used for skin closure influences the quality of wound outcome, in terms of post-operative pain, induration, infection, healing, cosmetic appearance and wound acceptance by patient. 8 A good suture material is the one which causes the least foreign body reaction and inflammation. A good surgical technique is the one that eliminates dead space in subcutaneous tissue and approximates edges without tension. 6, 7 Different suture materials produce varying degrees of tissue reaction, specifically inflammation. Significant inflammation reduces the resistance to infection and delays the onset of wound healing. The type of material and size of the suture are thought to be the major factors contributing to this reaction. Natural absorbable materials are absorbed by proteolysis, which causes a prominent inflammatory response, while synthetic absorbable materials are absorbed by hydrolysis, which produces a minimal tissue reaction. 9 Best ways to close skin incisions for optimal results are still under experimentation. 5, 10 There is a need to identify the right method and suture material to provide the best wound outcomes. The method should have less postoperative morbidity, help faster recovery and be cost effective at the same time.
A subcuticular stitching involves repairing the subcuticular or the epidermal tissue in a running suture. This technique brings the skin edges together, reduces the dead space and spares the skin from the trauma of the needle entry. Earlier method of closing thicker tissues was piercing a larger needle penetrating deep enough for a larger tissue to be gathered together and tied tightly to compress everything together to cause haemostasis-as in the interrupted mattress stitch. 7 A more modern approach recognizes that skin is made of layers of different tissue with properties which may be better served with different threads and stitches. The sub cutis, also called the hypoderm, is the innermost layer of skin. It is made up of several layers of connective tissue which has a good tensile strength. A subcuticular suture repairs this skin layer first. Suturing of the outer epidermis follows, by using thinner suture material with small but sharp needles, often using techniques to minimize scarring. The resultant scar is linear, thin and cosmetically more acceptable. 6 The advantage of this technique is the relatively rapid speed with which it can be placed, with least trauma to skin. If an absorbable suture is used it can be left in place eliminating the need for suture removal, facilitating an early discharge from the hospital. A subcuticular stitch in a Pfannenstiel incision runs along the natural skin lines hence improves and hastens the wound healing. Since it avoids piercing the skin directly, which has maximum nerve endings, the post-operative pain is less, allowing early ambulation and faster recovery.
Interrupted vertical mattress stitch involves piercing the skin at four points at the same level for a single stitch, gathers a good amount of subcuticular tissue and fat, in a tight stitch and leaves gaps between the stitches to allow drainage of blood and sero-sanguinous discharge of fat necrosis. This type of stitching is time consuming. Improper technique leaves unopposed edges with uneven tension and causes more scarring. 6 It is also associated with more induration, everted edges, delayed wound healing, infection and wound dissolution. Tight mattress suture might cause strangulation of tissues leading to tissue hypoxia, necrosis and poor wound healing. 11 The gaps between the stitches allow oozing of blood and serum and delays union of skin edges.
The objective of this effort was to compare wound outcomes in subcuticular suture and interrupted mattress sutures for skin closure in a prospective study of cesarean sections, in terms of cosmoses, pain and wound complications.
METHODS
It was studied that 104 women who had cesarean deliveries with Pfannenstiel incision prospectively for wound outcomes in terms of wound complications [hematoma formation, infection, nonunion, dehiscence and need for re-suturing], pain and cosmetic appearance in two groups of women. Group one consisted of women with subcuticular sutures with absorbable material (we used ploygalactin (Vicryl) rapid. Group two consisted of women with interrupted mattress stitches with nonabsorbable material (Ethilon).
Women from both groups were questioned regarding amount and intensity of pain and need for analgesics in the early postoperative period. The dressing was removed after forty-eight hours of surgery and the condition of the wound regarding, union, discharge, bleeding, hematoma and indurations were noted. Wound was reassessed at the 
RESULTS
A total of 104 women (52 cases in each group.) were included in the study. There was a marginal difference in perception of pain in the immediate post-operative day in both groups. Group 1 with subcuticular suture experienced lesser pain, needed fewer analgesics. After forty-eight hours majority of wounds appeared to be well approximated, with less induration and bleeding edges in group 1. Many women in group 2 had everted, nonaligned skin edged with erythema, ecchymoses, and hardening of skin edges. Some women (19%) had fresh bleeding or hematoma formation.
Women with subcuticular suture (group 1) had clean well healed united skin, without induration, oozing or infection by end of first week. Since this group had absorbable suture they were discharged early thereby reduced hospital stay and cost. More women from group 2 who had interrupted mattress sutures experienced wound complications like, hematoma, indurations, serosanguinous discharge, sepsis, non-union or dehiscence. These women were discharged from hospital after seventh day. About 5.75% of women from group 1 and 19.7% of women from group 2 needed re-suturing of the wound. One month follow up of women from group 2 had raised indurated, hypertrophic scars with typical caterpillar appearance. Women from group 1 (subcuticular stitches) had thin linear scar merging well with rest of the skin, without indurations. There was no pain and the scar appeared cosmetically more acceptable, and they had no complaints. Condition of the wound after 48 hours,1 week and 6 weeks are given in Table 1, 2 and 3 respectively with the graphs 1,2 and 3. % cannot be tallied as some women had a combination of parameters present
DISCUSSION
Pfannensteil incision has become more popular in recent times in younger women for better cosmetic results. Many ways and materials have been tried for skin closure in these incisions Suture material used for skin closure affects the wound outcome. Although the search for ideal material continues, synthetic absorbable material is emerging as better materials as they provide adequate and longer skin approximation thereby giving better healing and cosmoses. Main aim of any skin closure technique is to produce appropriate approximation and adequate healing, with less pain, scarring and wound complication. The method should be faster, cost effective and have maximum cosmoses and patient satisfaction. 3 Different materials have been tried with variable results. 5 An absorbable material provides a temporary support to the skin edges while healing takes place it can be left in place, precluding the necessity of stitch removal. Tumuli et al in their meta-analysis and review of studies comparing subcuticular suture to staple in cesarean sections found that, staple closure is faster to perform but associated with a higher risk of wound complications. 12 In a similar study Clay et al analyzed randomized control trials for subcuticular versus staples for closure in csections concluded that subcuticular stitch was beneficial as compared to staples in terms of wound outcome an observation similar to our findings. 13 Mackerel AD Bergehella, VL Larsen ML in their systematic review of Cochrane database on techniques and materials for closure in cesarean sections, compared non -absorbable staples to absorbable subcutaneous suture found that staples are associated with increased risk of skin separation and re-suturing. 7, 2 In our observation subcuticular suture with absorbable material offered better skin approximation and healing than the interrupted suture, which needed re-suturing more often. In another prospective randomized trial performed by Brown JK et al where they compared subcuticular suture to skin adhesive, observed that there was no difference in cosmetic outcome in subcuticular suture and skin adhesive and subcuticular stitch provided adequate skin apposition for proper healing .Skin adhesive on the other hand is more expensive to suture though it reduces operating time. 9 It was found that subcuticular suture is not only cost effective but it also saves operating time when compared with interrupted mattress stitches.
In a similar study JD Kolt used adhesive surgical tape with the absorbable continuous subcuticular suture and concluded that use of continuous absorbable subcuticular suture allows accurate skin edge approximation, which along with adhesive tape increases the safety margin. The combination closure has a slightly better cosmetic result than with suture less tape alone or subcuticular stitch alone. 10 Absorbable subcuticular sutures when placed into subcutenous tissues eliminate the dead space, reducing potential spaces for collection of blood and serum. It brings the edges closure for tension free apposition of skin. When epidermis is closed it avoids direct needle contact with skin surface, allowing better healing. Synthetic monofilament material has less tissue reaction hence are better for skin closure. Mohan Kudur et al in their extensive description of suture materials and suturing techniques praised the subcuticular running suture as a fast and useful technique with enhanced cosmetic results. 6 In present study it was observed that subcuticular absorbable suture is superior to interrupted mattress stitches with regard to many variables for the wound outcome. Time taken for skin closure was less; approximation was better and without tension. Women were discharged earlier since there was no need for suture removal.
Very few women required re-suturing as compared with women with interrupted stitches. In a large systematic review of Cochrane database, Guruswamy et al compared, continuous versus interrupted skin sutures for non-obstetric surgeries found that Superficial wound dehiscence may be reduced by using continuous subcuticular sutures. This observation is in agreement with our findings, we observed lesser instances of wound gaping with subcuticular stitch. 8 Aesthetics is an important aspect of a good surgery. Abdominal closure after surgery should not only aim at restoring anatomy and function but also look neat, appealing and leave cosmetically acceptable scars. We found running subcuticular suture with synthetic absorbable material for closure of Pfannenstiel incisions have all these advantages, are faster to perform, leave a better scar with less complications, allow early ambulation and shorter hospital stay.
CONCLUSION
Wound outcome and scar appearance after surgery with Pfannenstiel incision largely depends upon the material and the technique used for skin closure. There is a continual search for 'ideal' way to close surgical wounds with the best possible outcome. In our observation subcuticular stitches with absorbable synthetic material, appear to be superior to the interrupted mattress stitches to close Pfannenstiel incisions with regard to wound outcome and cosmetic appearance.
